Summary.-Cells from patients with chronic lymphocytic leukaemia (CLL) do not respond in the mixed lymphocyte culture (MLC) but are able to stimulate the response of normal lymphocytes.
Mixed lymphocyte cultures were performed using cells from 24 patients with CLL and cells from 16 normal donors. The stimulatory capacity of 8 of these CLL cells was reduced when a common DR antigen was shared with the normal responding cell.
We suggest that cells from certain selected CLL patients may be used in the mixedlymphocyte reaction for determining the D-locus specificity of normal donors. CLL cells which expressed I DR antigen only, induced more clearly defined typing responses than cells with 2 DR antigens.
There was no correlation between the ability of a CLL cell to induce a typing response and the T-cell status of the patient. However, a correlation with clinical course was suggested, because most cells which induced a typing response were obtained from patients who had received intensive treatment for the disease.
IN MAMMALIAN SPECIES there is a region in the major histocompatibility complex (MHC) concerned with the regulation of immune responses (McDevitt & Chinitz, 1969) , called in man, HLA. This region also codes for the Ia antigens which are expressed on B, but not on T lymphocytes (unless activated), and in man they are controlled by the DR locus. Another function of this genetic region, controlled by the D locus, concerns recognition and response in the mixed lymphocyte culture (MLC) (Bach & Amos, 1967) . When two populations of normal lymphocytes are mixed together in vitro they stimulate and respond to each other and enter DNA synthesis (Bain et al., 1964) . In order to study the recognition and response of normal lymphocytes, one population is allowed to remain capable of cell division (the responder population) and the other (the stimulator population) is treated by X-irradiation or mitomycin C so that the cells cannot divide though they remain antigenically intact (Kasakura & Lowenstein, 1965) .
In mixed lymphocyte cultures B cells act as stimulator cells and response is the prerogative of T cells (McDermott et al., 1975) . It has been found that lymphocytes of patients with chronic lymphocytic leukaemia (CLL) provide an excellent source of cells for B-cell serology. The reactions with anti-DR sera are superior to those given by enriched suspensions of normal B cells (Lawler et al., 1978) . We therefore decided to investigate the behaviour of lymphocytes of CLL patients as stimulators in the mixed lymphocyte culture.
CLL cells cannot be uised as responders in the mixed lymphocyte culture, so their D-locus specificities cannot be determined, but the correlation with the DR specificities means that the corresponding D type can be deduced in most cases. Our intention was to see whether the stimulatory capacity of these CLL cells in mixed lymphocyte cultures could be correlated with DR specificities and, if so, whether they could be used in typing for D-locus specificities. MLC-defined D-locus specificities correlate with serologically determined DR specificities for the antigens we studied (Pickbourne et al., 1977) . In pilot studies, briefly reported at a meeting of the Transplantation Society in November 1978, we found that the stimulating CLL cells showed some specificity. We therefore investigated a number of patients of known clinical status and DR type, to see whether there was any common factor which determined whether the CLL cell could be used for D-locus typing.
MATERIALS AND METHODS

Patients and controls
Twenty-four patients with chronic lymphocytic leukaemia and 16 normal controls were selected for the experiments on the basis of their DR specificities. These cells had been typed with sera used in the 6th, 7th and 8th Histocompatibility Workshops (1975, 1977, 1980) . DW specificities of the normal donors wvere determined by using homozygous typing cells obtained from recognised typing laboratories through Dr J. L. Sachs of the London Hospital.
All CLL patients w-ere classified at diagnosis and at the time of the MLC, by Rai's staging system (Rai et al., 1975) (Pegrum, 1971) and with allogeneic normal lymphocytes (Ruhl et al., 1975) . The response of B lymphocytes from CLL patients to B cell mitogens is impaired (Godal et al., 1978) . B cells from CLL patients are thought to have either an unimpaired stimulatory capacity in the mixed lymphocyte reaction (Kasakura, 1975) or a decreased stimulatory capacity (Wolos & Davey, 1979; Halper et al., 1979) . However, in our experiments, calculation of the stimulator index for all CLL cells used indicated that these were effective stimulators provided they did not share a common DR antigen with the normal responder cell. It has been suggested that optimal stimulation in the MLC may be obtained by increasing the concentration of CLL cells to 1X25-2X5 x 106/ml (Halper et al., 1979) . In our experiments we found that maximum stimulation of normal responder cells occurred at a concentration of 0 5 x 106/ml stimulator cells, the mixed-lymphocyte reaction being reduced at a lower concentration (0.25 x 106/ml) or a higher concentration (106/ml).
Other workers, though commenting on the poor response induced by CLL cells as stimulators, did not relate their findings to the D or DR specificities of the responding cells (Kasakura, 1975) .
Although not all the 16 CLL cells in our study showed specificity in their stimulating capacity, 8 of them elicited a specific typing response. This was sufficiently reliable for us to suggest the possibility of using these cells for determining the D-locus specificity of normal donors. There was no difference in median ct/min or DNV between the group of cells which induced a typing response and the group of non-typing cells. This indicates that the typing effect was produced by a factor other than an overall reduction in median ct/min or a reduction in stimulatory capacity of the CLL cell.
We (Table II) .
In CLL an increase in the proportion ancd absolute number of Ty suppressor lymphocytes has been observed (Fauria et al., 1980) . We considered whether an increased number of T suppressor cells could account for the ability of certain CLL cells to give a typing response, but as there was no difference in the Ty cells between the two groups, this was thought unlikely.
Two sub-populations of B cells have been defined in CLL (Rudders, 1976 ). It appears unlikely that the ability of CLL cells to induce a typing response is related to the sub-population class, as all except one of the cases (FF) in this study were classified as typical cells with polyclonal immunoglobulin and a lack of intracellular immunoglobulin.
It appears that certain carefully selected cells from patients with CLL can be used to type for D locus specificities. The scarcity of homozygous cells is a major disadvantage of D-locus typing. Keuning (1978) observed that only 22 offspring from 209 consanguineous marriages were homozygous at the HLA-D locus. Therefore, substitution of CLL cells for D-locus typing could be very useful.
To summarize our results: among 8 CLL cells that showed a typing response, 2 expressed one antigen only at the HLA-A, B and DR loci, and another 3 had only one DR specificity. In the 6'8 remaining 3 cases, although the cells had 2 DR specificities, they only elicited a typing response to one DR antigen (Table I) .
Typing cells are usually selected for homozygosity. It is hardly surprising, therefore, that DR-heterozygous CLL cells do not always give consistent results. We claim that certain heterozygous CLL cells may be used as typing cells, and although these responses are variable, it is significant that extremely few extra typing responses are induced when the stimulator and responder cell do not have a common DR antigen.
As the typing responses are often variable, it is necessary to use more than one typing cell for each DR specificity, especially when either the normal cell or the CLL cell has more than one DR antigen.
From our data it appears that typing cells can be found by selecting patients who have required intensive treatment for their disease (Table II) .
It is probable that certain CLL cells behaved as typing cells due to a number of factors which include the nature of the disease and the amount of treatment received. Typing responses were more likely to be induced by cells from CLL patients expressing one antigen at the DR locus.
